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Jlopori cemuriacunkn!

Aire0pa — uacTuHa MAaTeMaTHKH, siKa pa3om 3 apHQ-
MEeTHKOIO Ta TeOMEeTPIE HAJIEKHUTH 10 HAWJJaBHILIIMX CKJa-
JIOBMX I[i€l HAVKH. ¥ nonepeaHix Kjacax Ha ypoKax MaTeMa-
THKH BH OINAHOBYBAaJH NepeBa*KHO 3HAHHA 3 apH(pMeTHKH,
3aCBOIOBAJIM PO3IUMPEHi BiAOMoOCTI NMpo uMcya Ta Ail Hax
HUMH. Tenep nouyuHacTe BUBYATH ajireopy.

3uauunsa anredpu HeobXiJHI He TiIJILKY TOMY, 1[0 BOHA Ja€
HaKpallli MeToAN PO3B’A3YBaHHA HaMBaXKUMX 3ajiau, a i
TOMY, IIIO B Hiil (hOopMYETBCA MaTCcMaTUYHA MOBAa, AKa BHKO-
PHCTOBYETLCA (PaxXiBUAMHM Pi3HHX rajy3ei HavVKH 1 TeXHIKH.
Anrebpa gocutb Harara 3a 3amicTom i Ayike norpidna. Bu
BUBUATHUMEeTEe 11 /0 3aKiHYEeHHHA IIKOJIH, a AeXTO — il ¥ BU-
HIHX HAaBYaJbHHX 3aKJagaX.

PoanouaTH onaHyBaHHA KypCy WKiNbHOI anredbpu pam ao-
nomoxxe el niapyuyHuk. Yuraouu TeopeTHyHH MaTepian,
OCHOBHY YBary 3BepTaiiTe Ha CJI0Ba, HaJIPVKOBaHi KYypcusoM.
Ile maTemaTuuli Tepminu. Tpeba 3posymiTu, 10 L cJoBa
O3HA4YaKTh, 1 3anam’sarati iX. Bugineni sxkupuaum mwpudrom
peueHHsi — I1e npaBuja abo 1HIII BaX>XJIMBI MareMaTHUH1
TBEepAXKeHHs, 1xX Tpeba naMm’ATaTH 1 BMITH 3aCTOCOBYBaTH.

KosxeH naparpad mipyyHHKa MicTHTh pyYOpHKY «XoueTte
3HaTH 1e 6iablIe?», B sKii MPONOHVIOTHLCA J0JIATKORBI BijO-
MOCTI AJifl YUHiB, fAKi 0COOJMIMBO LHIKABJIATLCSH MaTeMaTHKOIO.
BinnosinaiTe Ha sanutaHHAa pvopuKH «Ilepesipre cebe» i B
3MO3KeTe 3aKPpIUUTH, V3aralbHHTH i CHCTEeMATH3VBATH 3/10-
OyTi 3HaHHA, BMiHHS Ta HABUYKH, OZlep>KaHi NMiJ yac BUBUEH-
nsa remu. ¥ pyopuui «Bukonacmo pasom!» HaBeleHO 3pasKu
po3B’sizaHHA HaWBa)KAMBILIMX BuALB Bnpas. Ilpononyemo
O3HANOMHTHCA 3 HMMH IIPHKJIaJaMH, I1epLl HiK BHKOHYBATH

AoMallHi 3aBAaHHA (IX NO3HAYEHO @).

IMigpyyHuK MIiCTUTHL BIIpaBH Pi3HHX PiBHIB CKIAZHOCTI —
BiJl VCHUX [0 JOCHTb Ba>kKMX. Homepu octaHHiIX nHo3naueHo
3ipoukKoIo (¥), 1 NPOHOHVIOTHCH BOHKM THM YUHAM, AKI 3rojiom
HaBUYaATHMYTBCS Y KJjacaX 3 norsaubjaciuM BMBUYEHHSIM MaTe-
MartuKH. Jlobpe 11iaAroTyBaTHCs 4O TEMaTHUYHONO OIIHIOBAHHS i
OTpUMATH BHMCOKI HABYAJBHI PC3yJAbTATH BaM JOMOMOXKYTh
MaTepianu BiANoBiiHOI pyOpHKK. «lcTOpHtHi BiZOMOCTI » CIIpH-
ATHMYTb PO3LIHPEHHIO KPYT030PY KOMCHOIO yUHS.

Bascaemo ycnixie y nasuanni!
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Tinbku 3 anre6poto no-
HYHUHAETbLCH CNPAaBXHE
MaremMaTuyHe BYeHHS.

M. 1. NobBaueBcbkUn




PiBHsimHAa — ojHe 3 HaliBaxk- Y yboMy posaiii
JIMBIIIMX MMOHATH HE TiJIBKM Ma-  BM jlizHacTeCH Mpo:
TEeMAaTHKH, a i 6aratboX NPHKJIaj-
nux wave. lle naiapyvuninia ma-
TeMATHYHA MO/ie)1b, HAHKPaLLHMI{
3acib na po3s’a3yBaHHA Haii-  © PIBHOCUNLHI PIBHAHNA;
BaxkuMx 3aaay. O0Opa3HO KaxyvuH,
PiBHAHHA — L@ KJIIOM, SIKHM MOXK-
Ha BIAYMHATH THUCAYI ABepeii y ne-  ® PO3B’A3yBaHHA 3aaay

Bigome. 33 [ONOMOrOK PiBHAHD.

e 3aranbHi BIAOMOCTI wWOAO
piBHAHD;

e NiHIAHI PiBHAHHR;

S

§ 1. zaranshi
BIAOMOCTI
NPO PIBHAHHS

Anrebpa GaraTo CTOMITH PO3BMBAJIACH SIK HAYKA PO PIBHSAHHA' .

> PiBHSIHHSI — U€ PiBH i C T b, 9Ka MICTUTbL HEBIAOMI YncC-
na, no3HaveHi 6ykeamm.

Hegsigomi uncsia B piBHAHHI HA3HBAIOTL 3MIHHUMU. 3MiHHI
HailyacTille no3HavyamTs OyKBaMHu X, y, 2 (ike, irpek, 3er), Xxo4 ix
MO3KHA MO3HAYMUTH H iHIKMMH OyKBaMH.

Ipuknaam piBHsinb: X +5=0; 2y — 3 =Ty; x2=09; yz(z ~1)=90,
Koskne piBHaHHA Mae niBy i npaBy uactTuuu. Hanpurnan:

S5x—-27=3x+15 5x, —27, 3x, 15
‘W_—, \——-Y_-‘ ~ ~ s
JiBa npasa yieHU
‘YyaCTHMHA 4acTHHA PIGHAMHSA

Poaraauemo pisusania 13x — 30 = 7x. K10 B HbOMY 3aMiCTh
3MIHHOI X HANMMCATH YMCJIO 5, MATHMEMO INPABHUJIBLHY YHCJIOBY
piBHicTb 13 - 5 — 30 =7 - 5. T'OBOpATSH, 1O «UHCIO S 3aJJOBOJILHAE
JaHe PiBHAHHA» .

! Ictopuuni Bigomocti npo pisuaHuAa — na ¢. 16 1 39.
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» Yucno, fike 3aA0BONbHAE PIBHAHHA, HA3UBAETLCSA
Woro kopeHem, abo po3B’A3KOM.

PiBHsiHHsA 13x — 30 = Tx Mae TIJIbKH OJ1H KOPiHb: X = D.

Pipusinus x(x — 2)(x + 3) = 0 mae Tpu KopeHi: x =0, x = 2,
xX=-3.

PiBusinna x + 7 = x He Mac >KOAHOIo KopeHsi, 60 IpH KOKHOMY
3HauYeHH] 3MIHHOT X yHeso x + 7 Ha 7 Oisblie 3a x.

PiBusanusa 2x + 3 = 1 + 2(x + 1) mae 6e3;1iu KopeHiB.

>» Po3B’A3aTN pPIiBHAHHSA — L& O3HA4YAE 3HAUTH
BCi MOro po3B’sa3ku ab0 NOKa3aTn, WO 1X He iICHYE.

HajinpocTiuli piBHAHHA MOXKHa PO3B’A3VBAaTH Ha nijcrasi
Bi/IOMHX 3afICAKHOCTEH MiX JIONAHKAMH 1 CYMOK, MizK MHOMXK-
HUKaMH 1 JOOVTKOM TOLLLO.

ITpuknan. Poap’sizkiTh pisuanus 31 — 3x = 19.

Poas’sazanHusa. ¥V jaHOMY BHIAJKY HEBiJJOMHM € Bi/I’€MHHK.
11106 3uaiiTi itoro, ciij Bi/jf 3MeHIHYBAHOrO BiiHATH Pi3HHLIIO:

3x=381-19, abo 3x =12.

Tyt HeBigoMuit MuoxHHK x. II1ob 3HajiTu iioro, Tpedba nobyToK
NOAITMTH HA BiLAOMHIT MHOXKHHK:

F=12e3. v=4.

BianosBiae. x=4.

PiBusinus — e coepignuii KpocBopi. TijibKH B KJIITHHKH
KPpOCBOP/ia BITUCVIOTH JiTepH, 1100 ojiep»atH noTpibui cjiosa, a B
PIBHAHHSA 3aMiCTh 3MiHHUX MIJICTABIATh MHCIAa, 10D yTBOPIO-
BAJIMCH TMPaBMJILHI PIBHOCTI.

Hanpuknag, piBasaHua 9x + 39 = 5 — 8x moxkua 3alucat B
(popmMi 4YHCIIOBOro KpPoCBOpJla:

9-0+39=5-8-[1.
$lke uucno Tpeba NocTaBUTH B KBaJPaTHKH, 11100 yTBOPHUIaCh
NpaBUJIbHA PIBHICTH?

G :e Xouere snaTH nie Giavme?|

PiBHAHHA ByBalOTb Pi3HMX BUAIB, 30KPEMA Taki, WO MICTATL HEBIAOMY
3MiHHY B KBaapari, 8 kybi, nig 3Hakom moayns towo. Po3e’sikemo, Ha-
npuWKNan, pPiIBHAHHA: )

Nx?-9=0; 2)3x*=24; 3)|x-2|=5.

1) BionoBimMo Ha 3annTtaHHsA: AKe Ymucno tpeba niaHecTn Ao Kkeagpara,

w06 aicrati 9? Takumum € uncna 3 i —3. Ue i € KOpeHi 4aHOTrO PIBHAHHSA.
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2) Noginumo 06uasi HaCTUHU PIBHAHHA 3x® = 24 ua 3. aictaHemo
x? = 8. Slke umcno B kybi nopisHioe 8?2 Takum € uncno 2. OTxe, po3s'a30kK
[AHOrO PIBHAHHA X = 2.

3) Sxwo mogynsumcna X — 2 opiBHIOE D, TO L@ YMCA0 A0PIBHIOE D abo —5.

Maemo, x — 2 =5, 38acmx = 7,abo x — 2 = =), 3sBigcu x = —3.

Orxe, pigHsHHs |x — 2| = 5 mae nsa kopeHi: x = 7ix = —3.

' Mepesipre cebe

1. Illo Take piBHAHHA?

2. Illo Take Kopinb (ado po3B’si30K) PiBHAHHA?
3. 1o o3Hauae «poap’s3aTH PIBHAHHA»?

4. 3 AKHX ABOX YACTHH CKJAJAEThCH piBHANNAT

1
1
1
1
I
1
1
1
1

y BukoHaemo paszom! |

1. PosB’skiTe piBuguua 3(1 — 3x) = 75.
v Po3ap’aA3aHHA.

Mepwuit cnocid Opyruia cnocid
3-9x =75, 1—-8x =75:3,
-9x =72, 1-3x =25,

x =72:(-9), -3x = 24,
X =—-8. x = —8.

2. §1 sanymas uncno. SIKIO it0ro NOMHOKHTH Ha 3, BiJl peayiib-
TaTy BiiHATH 4, To oTpuMaemo 5. Hke uuciuo A 3ajpymap?

v Po3B’'sa3anHsa. [TosHauMMO LUYKaHe 4MCJIO OYKBOIO X.
SKI0 NOMHOMHTH Jforo na 3, To oTpuMaemo 3x. Bigusisiun Bin
peayabraty 4, picranemo 3x — 4. Maemo pisusuusi: 3x — 4 = 5.

Posp’sizkemo ue pisusinus: 3x=5+4, 3x=9, x=3.

Binnosiags. 3.

3. Ilpn skomy 3Hauenni a piBusinus (¢ + 5) - x =12 maTume
Kopiub x = 3?

v Poss’sizauus.

[Mepuiui cunocib. 3HaljeMo HEBIIOMHMI MHOMHHUK X SIK
YACTKY BiJi AineHHst nodyTKyY 12 i BifoMoro muoskuuka a + 5:

x=12: (a + 5).

3aymoBow x=3, Tomyv 12:(a+ 5)=3, a3Biagcua+ 5=12: 3,
a=-1.

HApyruit cnocid. llinctaBuMo B piBHsAHHA (a + 3) - x = 12
gamicTh 3MiHHOT X unciio 3:

(a+5)-3=12.
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r

PosB’aykemM0 yTBOpeHe piBHsIHHA BIIHOCHO 3MiHHOL a. Maemo:
a+5=12:3,3Bincna=-1.

Bignosiak. $Ikmo a = -1, To piBHAHHA (a + 5) - x = 12 mae
KOpiHb X = 3.

| -~

1. Po3B’ AXiTh PIBHAHHA:

a)x+10=23; 6)x—-10=15; B) x+7=13;
r)2x+ 10=30; r)3x - 5=40; n)4x—-8=0;
e) 10y = 70; €) 10y =-3; xK) -y =135;

3) x(x — 3)=0; u) (x + 5)x=0; i) -3,5x%=0.

2. HassiTh JiBy i NpaBy 4acTHHU PIBHAHHSA TA HOTO YJIEHH:
a)bx+T7=3x-2; 6)0,6x=4,7x+8; B) 4y +12=0.
3. IMosicHiTh, YOMY He Ma€ PO3B’A3KiB PIBHSHHS:

a)x+ 15=x; 0) 3x — 7=3x; B)17—x=5—-x.
4. ITosicHiTe, YoMy Mae€ 6easiu po3B’sA3KIB PIBHAHHA:
a)3x=2x+x; 0)6y=Ty—-y; B)82z+2=3z+2+ >z.

3. IlosicniTL, YoMy He Ma€ po3B’SI3KiB piBUSHHA:

a)x?+1=0; 6)x>+8=T; B)2x2+3=-7; r)(x+2)°=-1.
6. YUn 3apoBonbHsE uucno 12 piBHAHHSA:

a)x-5=7; 6)x°=144; B)3x+4=40; 1)0,5x+5=11?
7. Po3B’sKiTh PIBHAHHSA:

a)x*=16; 06)x°=8; B)x>=0,01;  r)2x*=18.

pisons @Y )

Poap’sixkiTh piBHsHus (8 —10).

8.a) 25 + x=37; 6) x—-12=23; B) 24 — x=18;
r3,7-x=1,9; 1')1=§+x; nN13=74 — x.

@ 9. a) 6x = 30; 6) 5y =0; B) 4z = —8;
r)2x+3=19; 3y—-4=1; 1)1 -38x=235.
2, _x _5,-1 .
10.2) Zx=5; 6) -~y =1; B) 1-—x=-.
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11. BunuiniTe yei 4JeHW PIBHAHHA:
a)3x-5=12; 6) 18-5x=4+ 2x; B)0,8x+3=4,6.
12, HanuuwiTe giBY i NpaBy 4YaCcTHHH PiBHAHHSA:
a)2x+35=24; ©6)47y - 15=83; B) 34z - 15 =28z + 3.
ﬁ 13. Hixe uncno Tpeba BnucaTH B KBaJipaTHMKH, LUI00 yTBOpHJIACH
IpaBH/IbHA PiBHICTH:
a)3-[J+11=32; 0)2-[1-9=15-[1?
14. Tloka»iTh, 1O pIBHAHHA:
a)x — 2=3x Ma€ po3B’A30K x =— 1;

E

0) 82 — 5 = 5z mac po3B’HA30K 2 =

.

“w

@ 15. I[lokaxKiTh, 110 piBHAHHSA:
a) x(x — 3)=0mae poap’sa3kn x =01 x = 3;
6)z2(z - 2)(z+3)=0maecposp’siakuz=0,2=212z=-3.

16. §Iki 3 uncen —2, -1, 0, 1, 2 3a/J0BONIBHAIOTH PiBHAHHS:
a)x(3x—-1)=0; 0)(2n+ 2)n=0?

17. Po3B’si>riTh PiBHSAHHSA i 3pobiTh nepeBipry:
a)x—(3—-2x)=9; 6)8-(3x—-2)=13; B)3(x-2)=2"7.

Poap’sikiTe piBusinus (18—23).
18.a)2(x—-3)=36; 6)4(5-x)=12; B)O,1(x+1)=1.
19.2)3(x+5)=27; 0)5(x—-3)=1H; B)8(B—x)=410.

20.a)4(x+ 1)+ 11 =31; 6)16+3(z-2)=1;
B)3(y—3)-12=73; 47+ 2(x+4)="1.
8 21. a) 5(2x — 3) = 50; 6) 37(8x — 23) = 37;
B) 52(17 — 8x)=52; r) 84(37 — 172) = 168.
22.a)3x+ (7 - x)=10; 0)2x—(3—-x)=18;
B)8z—-(5-32)=1T; r) 12y + (5 - 2y) =-15.
€3 23.2) 2x — (x — 3) = 20; 6) 5 — (4y - y) = 10;
B)4z - (T+32)=2; r) 17y + (8 — 15y) = 4.

24. CknaniTe 1 po3B’AXKITH 3alauy 3a MaJIIOHKoOM 1.

x L ! 16,2 rpH.
g

Man. 1
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Poass’axiTek 3ajauy 3a A01noMoroio piBHsIHHA (25—26).

25. SIkuto 3agymaHe 4YMUCJIO MOMHOMXUTH Ha 3, noTim gogatu 18,
To orpumaemo 63. 3HalaiTh 3agyMane yucio.

ﬁ 26. 51 sapymas uncso. HKuio #oro noMHOXKHUTH Ha 7, a Big I06YT-
Ky BijinaTHu 16, To orpumaemo 33. flke uncio s 3agymas?

PozB’sxkiTh piBHsAHHA (27—29).
2 3 3 2
27. 8)—(6-99)=15; L=yl (B < Br)=
7 a)3(() x) 6)4(12 x) > 3)5(8 5x)

28.a)(3x—-2):2=18; 0)(bx—-3):3=9; B)(41 —x):9=4.
B 29, a)2(3x-2)+4=30; 6)3(2 - x)+25=28;
1
7
Kopucryouncs BJacTHBICTIO nponopitii, po3s’sixKiTh PiBHAHHSA

u||.-

B)w':j,—(x—4)+—.l;=5; r)%(1—2x)+ =-2.

(30—32).

@3{). a)6x:8=3:2; 0)5:(2x)=3:18; B)1:(3x)=4:12.
31. a){x—5):2=3:4; 0)5:(c—3)=2:3; B)T7:4=5x:3.
32.a)2:m=m:8; 0)x:10=0,1:x; B)2n:9=2:n.
Po3B’a5KiTh piBHSAHHS 1 3pobiTh nepesipky (33—35).

33. a)|x+5=12; 6)|x| - 8=-3; B) 2|x| + 3 = 25.
34. a)|x + 4| =0; 6)|x—2[=12; B)|lx—-1+7=3.
35. a)|2x - 8| =5; 0)2xj— 3=5; B) 2|x - 3| = 5.

36%. Ilpu sKoMy 3HAYEHH] ¢ PIBHAHHSA:
a) 3ax + 96 =0 marume Kopiub x = —8;

1 .
6) 1- %—x S MaTuMe KOpiHb X = 2;

B) 4(a — 3)x = 72 maTume KopiHb x = 6?

37%, Ilpu sKoMy 3HAYEHHI m PIBHAHHA MATHMYTb CIIJILHUH
KOPpiHBb:
a)2(x+3)=386 i x:3+2m=19;
0)(8-x)-7T=28 i 5(2x—-3m)=0;
B)(x:3+8)-2m=48 1 (83x—-2):2=17?

38%. Ilpu aAkomy 3HaUeHH] k piBHAHHA HEe MaTHMMe KOPEHIB:
a)x2=k; 6)|x]+ k=0; B) k+2x=2(x~3)?
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Po3B’sizkiTh 3a/1auyy 3a AOMNOMOro piBHsHHA (39—43). I
39. HaiaiTh LIMPUHY NPAMOKVTHHKA, AKILO BOHAa BTPUYl KOpPOT-
4 3a JOBXXHMHY, a NepuMeTp IPsIMOKYTHHMKA AopiBHIoe 60 cM.
ﬁ 40. 3naiiaity JOBXUHY NPAMOKYTHMKA, SKILO BOHA BABiYi AOB-
1A 3a LUMPHHY, a NePpUMeTp NPAMOKYTHUKA gopiBHIoE 50 cMm.

41. CropoHa OgHOro KBajgpara y
2 pa3y MeH1ua BiJl CTOPOHH
Opyroro, a pisHuua ixX nepm-
MeTpiB gopiBHwe 50 cwm.
3HaliJIiTe HOBXXHHY CTOPOHM
Oinbluoro keajapara (mMaju. 2).

@ 42. CKiZIbKM POKiB Aijfivcesi, AKINO
BiH Ka’ke, 1110 KOJIM NPOXKUB OH
e CTiIbKYU 1 NIBCTINBKHU, TO Man. 2
maB 61 200 pokis?

43. BatbkoBi 34 pokH, a nouni — 12. Yepes cKiILKU pOKiB s104-
Ka Oypne yaBiui mononuioro 3a 6aTbka?

44. Cmapodaens ezunemcovka 3ada«a. Ilacryxa, axkuii Bis 70 6u-
KiB, 3anmuranu: «¥kyyacTvHy OMKIB CBOET yepeiu TH Begeru? » .
Bin Bignosis: «fl Beay ABI TpeTHHW BiJi TPETHHHU XyA00H».
Ckinbku OHMKiB MaB nactyx? Po3B’sakiTh 3agauy. KiasKoMa
crocobamMu, 30KpeMa CKOPUCTaBIUUCH MaJIIOHKOM 3.

0 I I A

Man. 3

————{ BMPABM ANIS NOBTOPEHHA )

'45. Bukonaiire nii: -

a)3,7-1,2:0,4; 6)2,8+8,1: 2,7;B) (7 - 8,5): 0,5;
r)-4,9:(2,3-1,6); )3:0,2+8-2,5; 1)12,1:0,11+1:(~0,2);
e) 0,2 +0,3%  €)(-0,4)*-1,2% x) (3 - 1,4): 0,2%

46. 3uaiigiTe 3HaYeHHA BUPaA3V:
a)2a + 5, akuo a = 2; 6) 2,3 - 3m, sikuo n = 8;

1 . -
B) 2a + 3¢. siK1IO U =3 ic=0,5;

r) 2(a + 3¢), Ao a :-;— ic=0,5.

.
|47. IMTopiniTe uncno 300 na Tpn YacTHHM, NMponopiliiHi yuc-
nam 2, 31 5.
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§2 « PIBHOCUJIbHI
PIBHSIHHS

TN

—

Poarnsivemo nBa piBHAHuA: x —3=21x+ 7= 12. KokHe 3 HUX
MA€ OJIMH 1 TOH caMMil PO3B’H30K: X = D.

>. ABa piBHAHHA HA3UBAOTBPIBHOC W1 b H UM WU, SKLLO
KOXHEe 3 HUX Ma€ Ti cami poO3B’A3KKN, WO i apyre.
PiBHOCMNbHUMMN BBaXalTh i TaKi PIBHAHHSA, SIKi He
MaloTh PO3B’A3KIB.
Hanpuknan: '

- c b’
XxX+d=x12-x=3—x. )

106 posr’sidyBaTH CKJIAHHINI PIBHAHHSA, CJALA YMITH 3aMi-
HIOBATH IX npocTimiMmu i piBHocHabunMH nanuM. ITokarkemo,
AK 1le poONuTHCHA.

3 PO3IOALNIBHOTO 3aKOHY MHOKEHHsI BUTIJIMBAE, 110 NpH Ov/1b-
SIKOMY 3HaUCeHHi x uncya 2x + 5x i 7x piBHi. Tomy piBHOCHIBHI
TakKi, HANPUKJIaJ, PiBHsAHHA: 2x + Dx =281 Tx = 28.

3 Po3NOJIINILHOrO 3aKOHY BMNJIMBAE, L0 NPH KOXKHOMY 3HAa-
yeHHl x yuena 3(x — 5) 1 3x — 15 piBni. Tomy piBHOCUNBLHI i1
PIBHAHHA:

3(x—3)+7=16 1 3x—-15+7=16.

Baarasi, sikuio B 0yAb-AKii YacTHHI PIRHAHHA 3BECTH NOJ10H1
Joaanky ad0 pO3KPHTH AYKKH, TO AiCcTAHCMO PiBHAHHS, PIiBHO-
CHJIbHE JIaHOMY.

Jlogasiiy 10 000X HACTHH HPaBHILHOI YHCIOBOI PIBHOCTI O/111¢
1 Te caMe YHMCJI0, OTPHMAEMO TAaKOX IMpaBuJbLHY piBHicTb. Ilo-
jIIOHO jI0 UBOTO TiJIa 3 PIBHHMH MacaMH, NMOKJaJeHi Ha HIaJbKH
3piBHOBa’KEHMX Bar, He MOPYIUVIOTH piBHOBaru (Masn. 4).

Pl Sl

Man. 4
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3RijicH BUIIJIMBAE, 110 KOJH, HANIPpUKJIAA, N0 000X YACTHH
piBusinus 23y = 10y + 39 (1) nomatu no —10y, TO osepkKUMO
piBuauusa 23y — 10y = 39, piBHOCHJIBHe AaHOMY. A foAaTH A0
Jn1iBoi i nmpasol yacTHl piBHAHHA (1) mo —10y — ue Te came, 1110
nepedecT 10y 3 npaBol YaCTMHM PIBHAHHSA B JIIBY 3 NPOTHJIEMK-
HUM 3HAKOM. ¥Y3araji, siKILO 3 OJ{HI€]l YACTMHM PIBHSIHHSA B iHLIY
nepenecty OyAb-AKMIT HOr0 YjeH 3 NPOTHUJICKHUM 3HAKOM, TO
OiCTaHeMO PiBHAHHSA, PIBHOCHUJBLHE JAaHOMY.

3rafaeMo TaKOK, 1110 OOMABI YACTHHHU YHCJIOBOI PIBHOCTI MOXK-
HA MOMHOXHUTH aB0 NMOJAiNUTH HA OJIHE i Te caMe YHCJIIOo, BIAMiHHe
Bi Hyns. Tomy it Ko 061 ABI yaCTHHM PIBHAHHSA NOMHOXXUTH ab0
noAiAMTH Ha OJIHE 1 Te caMe YMCJIo, BigMiHHe Bi HVJIA, TO gicTaHe-
MO piBHAHHS, piBHOCMJIbHe naHomy. Hanpukian, noMHOXKHUBIIH
obuaBi yacTHHH piBHAHHA —3x+ 7=5 Ha —1, oAep»KUMO pPiBHAH-
Hia 3x —7 = —5, AKe MAa€ TAKMI cCaMUIi1 KOPiHb, SK i AaHe. A AKILO
o6uaBi yacTuHy piBHsAHHA 20x + 100 = 200 noginumo Ha 20, To
MaTHMeMo npocTilie pisHAHHA x + 3 = 10, piBHOCHJIBEHE JaHOMY.

' 3aBKAM NpaBUJIbHI TaKi OCHOBHI BJIACTHBOCTI PiBHAHS.

._I 1.V OyAb-siKkiii MACTHHI PiBISIINA MOYKHA 3BECTH O Ai0ONI
AOIAHKH 400 POSKPHTH JAYARKH, sIKILO BOMNH €.

2. By ab-sIKMIT WeH PIBHANUA MOKHA HCPCHECTH 3 0nic
YACTHHH PIBHINS 10 JIPYroi, 3MIHMBINK HOI'O 3HAK HA
HPOTIJICAKHHN.

3. 00HaB1 HACTHHH PIBHAHINA MOAHA HOMHOKHTH 200 110-
JITHTH HA OJTIE if T€ CaMe UHC0, BLIMIHe BijL BV 150,

Y peaynbTaTi TAKMX lIepeTBOPEHb 3aB3KAM AiCTaeMO piB-
HAHHS, pPIBHOCHJIbHE JaHOMY.

CiopmynboBaHi BIaCTHBOCTI 4ACTO BUKOPUCTOBYIOTH JIJIsI PO3-
B’ sAIBYBaHUA PiBHAHB. s HpHKIany pos3s’siXkeMo piBHAHNISA

2 1
—X+B=x——.
3 6

PoaB’s3aHHa. ITomnoxkumo o6uABI HacTHHH piBHAHHA Ha 6:
4dx +30=6x—1.
Ilepenecemo 4x y ipaBy uacTuHy, a —1 y JiBV 3 IPOTHJICIHKHW -
MM 3HAKaMH:
30+ 1=6x—4x.
3BegeMo NMoaidoHl wieHu:
31 =2x.
INoainumo o6MABI yacTHHHU PiBHSIHHA Ha 2:
¥=15.5.
Bignosiaw. x =15,5.
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G_'Q‘/'J Xoyere 3HaTH we Giablue?)

3Biaku NoXoouTe Ha3sBa Hayku — anrebpa?
Bin Hazsum kHUXKM NPo piBHAHHA y36eubkoro
maTtematuka IX ct. Myxammena ans-Xopeami
(Myxammen 3 Xopeama). B 1i nanexi 4acn
Bi4 €EMHI YMCNa HE BBAXaNUCb CNpPasXHimu.
Tomy KON B L -3yNbTaTi NEPEHECEeHHS Bifl' EMHO-
rO YNeHa pPIBHAHHA 3 OAHIEI MOr0 YaCTUHK B IHLUY
Uen YNeH CTaBas A0AATHUM, BBAXANOCSK. LLO BIH

BiAHOB/IIOBABCAH, NEPExXoavs i3 HECNPasXHbOro Myxammen
B CnpasxHin. Take nepeTsopeHHs piBHaHL My- anb-Xopesmi
Xxammen anb-Xope3mi Ha3Bas BIAHOBAEHHAM (787—6n. 850 pp.)

(anb-pxebp). Bnactusictb NPO 3HULLEHHS 0A-

HaKOBWX YNEHIB PIBHAHHA B 000X YacTuHax BiH HA3BaB MpPOTHUCTAB/ICHHAM
(anb-mykabana). KHnxka npo ui nepersopeHHna mana Hassy «Kitab myx-
Tacap ano-axebp Ba-n-mykabana» («KHuxka Npo sBigHOBNEHHSA | NPOTX-
cTaBneHHs»). 3rogom ii Nnepeknany NartTMHCLKOK MOBOKD, B3RABLUW NS Ha-
3BK TifbKU OAHE CNOBO, AKe cTanu nucatu Algebr. 3sigcw | niwna Hazsa
Haykn — anrebpa. MNepereopeHHs «anb-axebp» CTano BaXNMBUM KPOKOM
y po3suTtky anrebpu, 60 cNPoOCTUNO PO3B'A3YBAHHA PIBHAHL.

Anrebpa, apudmMeTvka, reoMeTpis, MareMaTUHHUI aHania — OCHOBHI
cknanosi maremarukm (man. 5). Apudmeruky — Hayky Npo “ucna i obumc-
NEHHA B BXEe BUBYANM Ha ypokax maremartuku. ¥ 7—9 knacax suByartu-
MeTe anrebpy i reomeTpiln. 3 MareMaTudHUM aHani3aomM 03HanoOMUTECH B
CTaplinx Kknacax.

(  APUODMETUKA )

Ny

_ anresPA ) ( reomerpia )
MATEMATUHHUNA
AHANI3

Man. 5
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. Mepesipre cebe

1. fIki piBHSIHHS HA3MBalOTh PiIBHOCHJIbHHUMMH?

2. CopmyiioiiTe OCHOBHI BJAACTHBOCTI PiBHAHD.

3. Slky BnactTuBicTh piBHSIHBL pamillle HA3MBaJIK CJIOBOM
«anp-predp» ?

. Big yoro noxoguTh, Ha3Ba HayKH <«ayredpa»?

. fIki me, Kpim anrebpu, ICHYIOTH YACTHHU MaTeMaTUKU?

410N

_K BukoHaemo pazom! |

1. Yu piBHOCHJILHI PiBHSAHHHA:

a)3(2x—-1)=25-x i 6x—-3=25-x;

6)2(8x+5)=x+15 i x=3?

v Posp’asauus.

a) SIK1IO PO3KPHTH AYKKH B NEpIIOMY PiBHSHHI, OIep3KHMO
npyre. OTxke, piBHAHHA PiBHOCUJIBHI.

0) Poss’sixkeMo nepliie piBHAHHSA:

6x + 10 =x + 15, 5x = 5, 3Bijacu x = 1. OTxke, pani piBHAHHSA
HEPIBHOCHJIbHI.

Bianosinase. a) PiBHocuabii; 0) HepiBHOCHUJIBHI.
2. Po3B’s)KiTh piBHsIHHA:
2Bx—-2)+7T—-x=3(5+x).
v PoaB’szaunmus. :
Po3kpuemMo nyKKH i 3Be/iIeMo NoAiOHI TofaHKH!:
6x-4+7-x=15+ 3x, S5x+3=15+ 3x.
ITepeneceMo nofmaHok 3 y npaBy 4YacTHHY, a 3x — y JiBy,
3MIHMBIUM IXHI 3HAKHW HA NPOTUJIEHHIi:
bx—-3x=15-3, 2x=12.
IToainumo oOmMaBi yacTnn piBHAHHA Ha 2. MaemMo: x = Ga

BinnoBinb. x=6.
3. 3HalAiTL KOpeHi PiBHAHHA:
3x-2 2x+1
3 7 3 7

v PosaB’sizauHas.

IToMuoxxumMo 00MABI YACTHHH PIBHAHHA Ha 3. Maemo:
3x—2=6+2x+1,a603x —2x=T7+ 2, 3sigcu x=9.
Bignosian. x=9.
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Buxoxaire ycHO

48. Yu piBHOCUJIBLHI PIBHAHHA:
a)dx+5x=18 1 9x=18; 6)7x—x=24 1 6x=24;
B)2(x+3)=16 i 2x+6=16; r)04-(y—-2)=11 0,4y—-0,8=1?
49. fIki 3 piBHAHBL PiBHOCUJIbHI PiBHAHHIO 3x = 15:
a) 6x = 30; 6) 9x = 45; B)3x—-15=0;
r)3x—-1=14; ') 3x + 5= 20; n)3x+15=187
50. CupocriTe piBHAHHS AiJeHHAM 000X foro yacTMH Ha O/1He U
TC caMe YHCJIO:
a)30x+40=50; 6) 12y - 24=48; B)15z-25=10.
51. CupocTiTh PiBHSHHA MHOXXeHHAM 000X iforo yacTHH Ha ogHe
1 Te caMe 4YMCJIO:
2 1 2 x-3

1
2 3¥=3; 6)01r=25 ®gr-zg=gi 1=z

52. Yu piBHOCHJIbHI PIBHAHHA:
a)d+(x—4)=5ix-4=0; O)(x—-5)x+1)=0i x-5=0;
B)(x—3)(x+3)=01i|x]=3; r)(x-5)x+1)=0i[]2-x|=3?
% 53. lo KoK 1oro 3 piBHsIHb 3aNUINITHL PiBHOCHUJILHC HOMY piB-

HSIHHS:

a)7x+8=10; 6)12-3x=0; B) Sx—-2=2x-5;
x+3 - _.l._ -_— —-.:i' _-1_ . —

r) =3-x; r)2(3 6.1')-4, ,u)3+.3x X.

54. IlepeneciTh wieni i3 3MiHHHUMM 3 NIpaBOl IACTHHM B JIiBY, a
0e3 3MIHHMX — HaBHaKM:
g 1 2 1
a)l2x-3=x+2; 6)152+8=22; B) Em - ?=3 - -2-m..

@ 55. lNlepeneciTh uneHu 13 aMiHHUMMH 3 JIIBOI YACTHHM B 11PaBy, a
0e3 3MiHHMX — HaBNakKu:
a)Tx+4=9x; 6)38—-2n=2n; 8B)1-0,5z=1,52.
Poas’sxith piBHAHHA (D6—59).
56.a) 12y +3=y-T7; 06)5x+2x+5=4x; B)0,7-2c=3c+1,7.
57.a)2x—1=3x; 6) 5y + 6 = 2y; B) 0,82 -1=0,3z;
r) 2 + 37t = 10¢; N1-0,5¢=0,5¢; n)3+4,7x=4,7x.
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58.a)3(x—-5)=2x~-T; 6)4(/-0,9)=1,2+ 21;

B) Tx —4(x—3)=12; r)16 — (2 - sx)=29.
- 1 2 1 1
d a)3x x )3y y B)(iz 3+z
. 5 2 i 1 1
; =—— 5 ry —x+8=28; -4c=—-—c.
) oy g tV ) 3 A) 7~ Fe
60. S3uaiaiTe TaKe YHCI0 X, 1100:
a) pisuuus 2x — 3 gopiBHIOBaNa cymi x + 17;
0) cyma x + 37 Oysa BaBiui 6isipiua 3a pisHHLIO X — 15.
Poap’siakiTe piBHsiHHsA (61—-68).
1 1 1 3 1
B361.0) - (2x-3)=1; 6)—(4+3x)=—=; B)=(2-3x)=~.
5 9 3 4 7
2x 7 3¢ C n 3n
v —+—=1; ——=T; —_———=
€293 "9 T By 8
- 2 x-2 5, 3 y+5 1, x-3 2x _
BBagr—3 =9 Oy Tz ~EPY 5T

& 64. 2) 5(0.6m — 2)=2(m - 3.6);  6)3(1,2n +8) =4(5 — 0,1n);
B)2(11 -6x)-3(7T-4x)=1; r)7(y+6)=4(3y—5H)-3;

1 TPV, [P, | (Y |
r) E(ﬁ-f x)=§(2x—la), n) 2(7 2x) 4[8x+43),
65 is—(Jr—2)—3(5 -24): 0 i(.ar+2)-i('i'.wr+l2)-
5.a) ¢ =5 (0% x ) 5 — :
B) 0,4(6x - 1)=0,1(12x+ 5); 1) 0,5(7x+ 8)=1,5(7x + 8);
0 —-E—.}. ’ —-—:-3- — - l._‘
r) 5x = 3(3x+4), ny d(2y 2) 14 2y.

66.a) 2,5(y +6)=y + 1,5(y — 10);
6) 0,75(4 — x) — 0,5x = 5(0,05x + 3).

67. 1 3x+7__x—3_5x+2_ 6 5x-—4_7—x+3x+1
8 2 8 )3 2 6

8-3y 1-2y 6y+1T7 2-4x _1-2x x+3
@68“) 5 2 10 ' 5 3 1

69. fike uucao Tpeda BiaHsiTu Big 135 1 83, U100 neplua pizHunA
ovaa B 3 pasu 6iabiua 3a aApyry?
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Q 70. fAxe uucno Tpeba noaaTu no 207 i 33, 1106 nepiia cyma byia
B 4 pa3u Ginbiua 3a apyry? 3pobiTh nepeBipKy.

71. Cyma asox umcen popiBHoe 120. ko oaHe 3 unce noji-
JIUTH HA D, a Apyre Ha 3, TO nepuia YacTKa AOPIBHIOBATHME
Apyrii. 3HaAlAITE 1K1 uHcaa.

72. Pisauus aBox uucen aopieuioe 12. Bigomo, o 0,3 nepiioro
nopiBHwwTh 0,7 apyroro. SHaiijiTh Ll YHcaa.

73. Cyma aBox umucen nopiBHioe 425. Binomo, 1o 20 % nepiuoro
3 Hux aopisHwTL 30 % apyroro. 3uaiaiTh Ui yucaa.

@ 74. Ha ognomy ckinazi Byrinna B 2 pasu 6isiblue, HidXX Ha Apyro-
my. dKio Ha nepuiui ckaag npuse3Tu e 84 T Byrijuis, a Ha
Apyruit — 140, To Ha 060X ckJlagax MOro craHe NopiBHY.
CkinbKH Byrinas Ha KOXKHOMY CKJIaAi?

75. Boanomy 6aky 6eH3MHY BABOE 6inblile, HixK y Apyromy. AKino
nepenuTy 3 nepuioro 6aka B Apvruii 17 j1 6e1131HHY, TO B KO-
HOMY 3 HUX GeH3MHY cTaHe nopiBuy. CKinbKH JiTpiB GeH3U-
HY B KOXXHOMY Gaky?

76%. Ilpu AKUX 3HAUCHHAX d PIBHOCHJIBHUMH € PiBHAHHA:
ay2(x—-1)=4-x i ax=x+a;
6)(1-a)x=xi x*=0?

3
ﬁ 77*. Bupas __(_x2+_a) + 0,5x + 3 popiBHioe 4 npu x = ~1. YoMy

AOPiBHIOE BHpAa3 NpPH X = 57
m—4
78%, Bupas 9x — 5

i 1
AOPiBHIOE BUDA3 IIPH X = — = 7

,——————{ BNPABW ANS NOBTOPEHHS }—w

79. 3anosHiTh Mariunuii kBaapar (man. 6). ¥V ioro uopomnix;

KJIITHHAX HaNUUIITh TAKi YMcaa, 11100 IX CYMH B KOXKHOMY PAJT-|
KV, B KOKHOMY CTOBIIL i B KOXKHI#1 Alaro-

x + 2 popiBHioe 16 npu x = 1%. Yomy

HaJi 6yau piBHHMMU. 7 d
80. Po3knaaiTh HA MHOMHHWKUW YUCIIO:

a)80; 6)1024; »)1001. 6
81. O6uucnite: 5 9

| [4,3._3,4.11_:.3_.2,25) o f "
43 5
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82. HanuwiTe y BUINAAL BUpa3y:

_ a) niBcymy uucen min;

i 0) niBpisuuio yucen 2x i 3z. i
’83. Ha ckinpku BicoTkiB uncno 40 6inpiue 3a yucyno 327 Ha

\_ CKLIIBKHM BIZICOTKiB uMcao 32 meHuwe Bia uncaa 407

§3. JUHIWHI

PIBHAHHA

& Pisnsivns Buay ax = b, ne a i b — pawi yucna, Hasm-
[ BAETHLCA NIHIMHUM PIBHAHHAM i3 3MIHHOIO X.

Yucnaaib — koegpiyienmu piBHAHHA ax =b, a — Koegiyienm
npu 3minnid x, b — @invHul waen piBHAHHSA.
Axmo a # 0, To piBHAHHA ax = b HAa3MBAIOTh PI6HAHHAM

nepuiozo cmenens 3 00nico 3minnoro. oro kopiue x = -f;—.

Ko>xHe piBHAHHSA NEpPIUOTO CTENEeHA 3 OAHI€ 3MiHHOK Mac
OAHUH KOpiHb. JIiniliHe piBHAHHA MOXKe He MATH KOpeHiB a60 MaTu
OIUH KOPiHb 4u Oe3niy.

Jiniiine piBusanusa ax = b:

e Ma¢ OAMH KOPiHb, aKI1lO a # 0; _
e nae Oesniu kKopenin, skmo a=0 i b=0;
e He Mac KopeHis, akumo a=0 i b#0.

Hanpuknan, pisHauua Ox = 5 He Mae »KOAHOro po3B’A3KYy, 60
He iCHy€ YMcJia, sAKe npu MHoXKeHH1 Ha 0 y 7obyTKy aano 6 5.

PiBusanHa Ox = 0 mae 6e3niu KopeHiB, HOro 3a0BOJNILHAE L0~
BiJibHEe 3HAUEHHSA 3MiHHOI X. : Lo

Po3B’a3youl piBHAHHA, {Oro criouaTKy HAMAaralThCH CNPo-
CTHTH, 3BECTH JI0 JiHiiiHoro. PobusaTek ue 3aebiablioro B Takii
MOCNiZOBHOCTI.

1. [To3byBaloThbCcA 3HAMEHHMKIB (SIKIIIO BOHHU €).

2. PoakpuBAaIlOTH AYMKH (SIKILO BOHH €).
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3. IlepeHocaTs yyienu 3i 3MIHHHMH B JIIBY YaCTHHY PiBHAHHSA,
a iHLIl — B npaBy.
4. 3BoaaTk noAidHi ACJAHKH.

Y pesyiabTaTi TAKOro NMepeTBOPCHHA OTPHMMVIOTH PiBHSIHHS,
PIBHOCUJIbHE JIAHOMY; MOro KOpPeHi € TAKO0K KOPEHAMH JAHOro
pPiBHAHHSA. :

IIpukaaa 1. Po3s’sxKiTh piRHAHHSA:

2x+H x i o 1

4 12 3 2
Poss’aszanuda. [lomnoxxumo obuaBi 4acTHHM PIBHAHHSA
Ha 12 — HajiMeHllIe CcrliabHe KpaTHe 3HaMenHuKis 2, 3, 41 12:
3(2x+35)+x=4x-18;
6x+15+x=4x-18;
6x+x—4dx=-18-15;
3x=-33; x=-11.
Bianosian. —11.
ko koepinienTn piBusinns dararouu@posi, iHOro IpyuUHO
pO3B’s13yBaTH, KOPHCTYIOUHCH KAJIbLKYJISTOPOM.
ITpuraa;x 2. Po3p’s#:KiTh piBHAHHA
32,46x + 19,5 = 95,24.
Poss 'sizaunsna. 32,46x = 95,24 - 19,5;
x =(95,24 - 19,5) : 32,46;

(95.24) (5)(19,5)(+)B2,46) (=) ;
(x =2,333333...) .

3uaiigeHe 3HaucHHA Kopenst — HadaukeHe. TouHe 3HayeHHs

"R 1
JoBeJiock OH 3anucaTH v BHTIIAAL MillaHoro apody, a came 2-;; a
Posp’sizyioun npukaaaHi 3agavi, BiANoBiab 38e6ia61110r0 OKpyT-
JIOIOTH 1 3aNMCVIOTh, HATPHKJAJL, Tak: x = 2,33.

ey ]
C 'é‘l XouyeTe 3HATH LIIe 5iJ’ll:IlIe?J
S |

AHI PIBHg,,,

PIBHSIHHS
NEPLLOIO
CTENEHS

PigHAHHA Nepworo cTeneHs — ue okpe-
MU BUA NIHIKHUX PIBHAHL. CNiBBIAHO-
WEeHHA MIX UMMU BOMA BUOAMU PIBHSAHL
HAOYHO INIOCTPYE MANKOHOK 7.

Dani Hasegemo npuknagu NiHIMHWX
PIBHSIHL, fIKi HE € PIBHAHHSAMU NEePWOoro Man.7
cTeneHs.

(0.25~-})x =0 abo (0,25—%).\' =2,5.
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x—-3
—=

PignsnHa 2x + 3 =27 — x, 0,8, |x — 4] = 0 He € niniHUMK,

ane Taki, Wo 3B0ARTLCA A0 NiHIMHKX.
YoMy pisHAHHA BUAY dX = b Ha3MBalOThb NIHIMHUMMU, CTaHEe 3PO3YyMi-
NUM, KONMu O3HanomMuTecs 3 niviniumu pyHxkuiamu (c. 200).

» Mepesipre cebe

1. flki piBHAHHA HA3MBAIOTHL JiHIAHUMHU?
+ 2. $Iki piBHAHHSA HA3HBAIOTH PIBHAHHAMM IepIIOro crenens?
- 3. CKiNbKKM KOPCHIB MOXeE MaTH JIIHIMHE PIBHAHHA?
4. CkinbKH KOpEeHiB MOXe MaTH piBHAHHSA NMepuLIoro creneHs?
5. 3a sAKOI YMOBM PiBHAHHA ax = b He Mae po3B’aA3KiB? A 3a
AKOl yMOBH Mae Ge3niu po3r’a3KiB?

y BukoHaemo pazom! |

1. Po3B’aiTh piBHSIHHSA:
a)3(x—5H)+x=4x—-18; 06)5(2+3x)—7(2x+3)=x—11.
¢ Poap’sizanus. a)3x—15+x=4x — 18,
3x+x—-4x=15- 18,
Ox = — 3 — piBHAHHSA PO3B’A3KIB HE MaE€.
6)10+ 156x—-14x—-21=x—-11,
15x —14x-x=21-10-11,
Ox = 0 — OyAb-siKe YMCIIO 3a10BOJIBHAE PIBHAHHSA.
Bianunosiase. a) PiBusinusa po3s’sidkiB He Mae;
0) piBHAHHA Mae 6e3Ji4 po3B’A3KiB.
2. 3HailiaiTe Ba uHcaa, MiBcyMa AKUX yABiui Gisbuia 3a X nis-
PI3HUILO, 1110 NOPiBHIOE 35.

¢ Poap’aszanusn. SAkulo nispisnuua uucen aopiBHioe 35,
TO pisHuLA Ovae yasiui 6inbmolo, a came 70. IlozHaunmMo Mene
qyucao 6ykBoKW X, ToAl Oinbure jiopiBHIOBaTume 70 + x. 3a ymo-
Boio 3ajaui (x + 70 + x): 2 =2 - 35, abo x + 35="T0, seiacu
X =35 — meHue uucao, 70 + 35 = 105 — Binplie uncyao.

Bianosige. 351 105.

BukoHaiite ycHo - =WE 3

84. fIke 3 piBusnb NiHiiiHe:
1
a)—x=25; 6)-;:2; B)3—-2x=0; r)dx=5-x?

85. SIke 3 piBHAHDL € PIBHAHHAM IIE€PILOrO CTEeHsi:

a)0,bx=7; ) -.l—.'r =3; B) 3x%=0; r) Ox =07
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86. Yu npasuibHa cxema, 300parkeHa na MajJlonkKy 8?

JIIHIWHI PIBHAHHA

(PIBHSIHHS NEPLIOTO CTENEHS ) (( IHLWI PIBHSHHS )

=3 AD

@ 87. 3BeniTh PIBHAHHA A0 JiHIITHOTO!

Man. 8

a)2-3x=5-Tx; 6)0=Tx-5; B)—};x=6——%x; r) x;-i =1.
88. 3BeniTh piBHAHHA A0 JiHilHOrO:

a)2x+x—-Tx+3=8; G)y—-Sy=8-y;

B)3x + 2(x+ 7)=2x; rNd(2+x)-x=3x+9;

r) —c¢ + 31(2 - ¢) = 32¢; n)0,7=2(x + 3,5) — 2x.

89. CkinbkH po3B’sI3KiB Ma€e piBHAHHA:
a)2x-3=x+T; 0)3x+7=3x-9; B)2(3x—-1)=3(2x+1)?
Poss’saxite piBHaHHA (90—-96).

& 90. a) 32x = -16; 6) -152 = 0,5; B) x + 4x = 5x;
r) -0,6y =-0,5; r)6x=8+ 6x; n) x —4x=>5x.
91. a) Ox = 35; 6)0y=13-13; B) 2x =3 + 2x.
2
@S)2.a)0,52=6+%2; 6)0,2x+5=é—x; B) 5 X +7=0,6x.
$93.a)4—3x=8(1—x); 6) 2 - 5y = 5(1 - 2y);
B)x=3(x+ 1) - 2x; r) 2(5 — 8x) = -4(4x + 3).
94. a) 8(9 - 2x) = 5(2 — 3x); 6) 5(z + 3) = 8(10 — 2);
B) 2(x —3)=3(2x— 1); r)4(5—x)=-bHx + 2.
95. a) y - 1,08 =0,2(5 + y); 6)0,3(1 —¢c)=c + 0,04;
B) 3 - 5x=0,3(2x + 1); r) 1 —3(x - 5) = (3 — 2x).
il B 5 Bl _ppe _a
9(;.31—5::—3_4;:, 6)3: B 0,6t; B)-0,82+1= =

@ 97. Po3B’aiTh piBHAHHSA, KOPHCTYIOUHCH KaNbKYNATOPOM:
a) 235x = 408; 6) 18,7y = 9,7; B) —32,4z = 58,8.
98. 3HaiaiTh KOpeHi piBHAHHSA:
a) 492x + 317 = 923 (BianoBigb OKPYIJIiTH K0 TUCAUHMX);
0) 2,38z - 5,87 = 3,41 (BiNOBi/IL OKPYIJITHL O CTOTHCAYHHX).
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Posp’sikiTh piBHsAHHA (99—103).

99.a)3(x+4)+6(11 —x)=9; 6)8(1 —x)+5(x—2)=2;
B) T(x — 3) - 3(2x— 6)=10; r)d8—-2x)—(12+ 7x)=0.
100. a) 7(4 - t)+ 3(t — 5) =9¢; 6) 3(x + 1,5)+ 2(3+ x)=-5;

B)4z-1,2(2 - 52)=1 - 5z; r) 2,bx—1,7(5 - 2x) = 3x.

@101.a)8+3(x~5)+x=2(3+2x); 6)z+ 2(4+2)=32+8;

1 1
B) %I"F‘—ll-(.’C—Z):x; r)E-+2(—rz+lJ=3;1_

L3
1 3 .
102.a) 5(4.1:—5) +?(z:(+ 1)=x+3;

6) %(5—3x)+—;—(2+9x)=2x—1;
B o o 2

B) —(6 + :x)72x=?(4+3x)+3;
] H

r) 2+il(8x+l)=5x +-§’-(4x—1)-

103.a)3(2x+ 3) - 5(7 —4x) - 2(bx + 4) = -2;
6)8(4—-3x)+ T(x—3)+3(9+ Tx)=10;
B)6(x+2)+3Bx+T7)=45+4x)—-T;
r)d(12-x)—11(4x - 5) =99 - 5x) — 26.

ﬁ 104. Ogne uncao Ginplue Big gpyroro Ha 6. fKiio nepiie 1OMHO-
KMTH Ha 5, a Apyvre Ha 4, To nepinui nobyTok byae binbLuni
Bin apyroro Ha 40. 3uaitgiTh i yucna.

105. Oane uuceno 6iabure Big ypyroro B 6 pasis. SIkio Big 6insuuo-
ro 3 HuMX BiguaTu 37, a 10 MeHIIOro goxatu 73, TO pe-
3yabTaTH OYAYTH piBHi. B3HAWAITH 11i uuca.

106. SnaiiaiTe aBa uMcya:

a) cyma aKux popisuioe 155, a pisnuusa 91;
0) pisHMILA AKUX JOpPiBHIWE 47, a niscyma 46.
107. Slke uuciio 6inblle Bij CBOEL TPeThOI YACTHHM HA 3 ?
108. 3naiigiTe Take yucao X, 1106:
a) cyma umncen x i 15 Oyna B gBa pasu Oisiblua 3a 1X pi3HHIIO;
6) cyma umcen x i 1,5 gopiBniosana ix gobyrky.
109. BuajiigiTe TaKke 4HcsI0 m, 106:
a) niBpisuuus uucen m i 14 cranosuia 0,2 ix niscymu;
0) niscyma uncen m i 14 cranosunna 120 % ix pisHuui.



26

Poznain 1

110.

@111.

112,

Cmapodaens indilicoka 3adawa. 3 YOTUPLOX KEPTBYBa-
TeNIB APVIMH AaB yaBiuli Olibllle, HIX IMepPIUMH, TPeTiiH —
vrpuyi Ginplue, HiX Apyruii, 4eTBepTHIl — yueTBepo
Oinblue, HIK TpeTiit, a Bci pasdoMm aanu 132. Ckinbku gaB
nepimnii?

Cmapodaens pocilicbxa 3adava. Jletinu rycu, a Ha3ycTpiu
iM rycak: «3apacryiite, cTo ryceiils . Momy sianosinn: « Hac
He ¢To. OT Koau 6 — MU, Ta 1He CTINILKH, 1 MIBCTIIBLKM, 1 uer-
BepTa YaCcTHMHA Hac, oToJil pa3oM 3 Tobo1o Hac DyJjo 6 CcTO».
CkinbkH seTino ryceii? 3podiTe nepesipry.

3adawa 3 6onzapcewvkozo gonvknopy. Ha 3anuranus,
CKIJIBKH Ba*XHUTh ioro puda, pudayka BiAnoBiB: «XBICT Ba-
»xkuTh 150 r, ronoBa — CTiILKH, CKIJIBKM XBICT i [IOJIOBUHA
Tynyba, a Tynvb — CKiIJBKM rosioBa i xBicTt pasom» (man. 9).
CkinpKHu BaXkuTh puba?

x + 150 150
Man. 9

! X

113%*. JloBeRiTp, 1110 nNpu 6YAL-AKUX 3HAUEHHAX @ PIBHAAHHA Mae€

€AMHUI KOPIHb:
a) (02 + 3)x = 5; 6) (az+ 1)x=a;
B) a’x = -2x; r)d-5x= a’x.

114%. JIna KOXKHOro 3 NYHKTIB a—T BU3HauTe, NPH AKMUX 3HAYEH-

HsaX Koe(iicHTa k piBHsinHA: 1) Mae eAUHUE KOpilb; 2) He
Mae KopeHiB; 3) mae De3niu KoOpeHiB.
a)kx=8; 6)(k+3)x=5; B)kx=Fk; r)(2-R)x=(2-Fk).

@1]5"-‘. Ilnsa KOKHOro 3 NyHKTIB a—B MONMULIITHL MNicJas 3HaKa

piBHOCTI 3aMicTh KpanokK TakHil BHpAa3, 11100 yTBOpUIIOCH
pPiBHAIHHA, AKe: 1) Ma€c onqun Kopinbk; 2) mae 6e3niu Ko-
peHiB; 3) He Ma€ KOpeHiB. 3x 42

a)5x-4+4+2x=...;6)2(1,5x-7)-38x=...;8) —— =....

)
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~~——————{ BNPABW ANS NOBTOPEHHS |
..

116. 3anuuwiTe BHpAas:
a) KBagpaT cymMM uuces xiy; ©0)cyma KBaApaTiB yKHcen X i y;
B) pisHnLs KyOiB unucenaib; r)Kyb pisuuui uucenaib;

r)cyma kyb6iB uncen aib; A) kyb cymu uncen aib.
117. 3uaiigiTh 3HaYeHHS BUPA3y:
a) 5a3, axkmo a =0,2; 0) 2x? - x* -5, AKuo x =—2;

B) a® + 3a®, axmo a = 0,2; r) 3a* — a?, akwo a =-1,2;
r)1 f(x—y)s, Akmo x=2,5iy=3.
118. 31aiaiTe CyMy BCiX ABOUM(POBUX HATYPAJbHHX YHCeJ.
119. BuaigiTe:

q

a) 20 % Bix 350; 6) 30 % Bia 56 000;
B) 12 % Bin 0,75; r) 125 % Bin 1,4;
\ r) 15 % Bin 124 rpu.; n) 48 % Bijx 3,5 m. )

/

§4. PO3B'SI3YBAHHS
3AAAY
3A AOMNOMOrOIO
PIBHSHE

o6 po3B’aA3aTH 3aaauy 3a jJA0IIOMOIOK PiBHAHHSA, CIIOYATKY
cain ckJaacTH BianosiaHe mo uiel 3axayi piBHaAHHA. Bnacue xa-
akyuu, Tpeba nepexkaacTH 3aaavy 3i 3puualiHol MOBH Ha
anrebpaiuHy, To0TO cKJacTH xmamemamuyuHy modeib AaHOIL 3a-
Aaul. SIK e MoXxHa 3pobuTH, NOKAXKEMO Ha KiJTbKOX HPHKJIALaX.

3amaua 1. Ha aBox Ttokax 1000 T 3epna. Ckinbky 3cpHa Ha
KOXXHOMY TOKY, AKIIO Ha nepuiomy iforo Ha 200 T MeHlle, Hix
Ha apyromy?

Poap’a3aHHa. Hexali Ha nepmioMy TOKy Xx T 3epHa. Toni
Ha apyromy — (x + 200) 1, a Ha o6ox — (x + x + 200) T. Maemo
PiIBHAHHSA:

x + x+ 200 =1000,

3Biacu 2x = 800, x = 400, x + 200 = 600.

Bianosias. 400 7 i 600 T.

PiBusanHa x + x + 200 = 1000, cknanene 3a ymoBOI 3asavi, —
e MaTeMaTHUYHA MOJeJIb AAaHOI 3azauli.
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Yacro y ckiaaaaHHi piBHAHHSA JoroMarac MaJIlOHOK abo cxe-
Mma (man. 10).

[, 1000-y
1000
. 200 }
1000 4
Man. 10 Man. 11

Jany 3agady MOXXHa po3B’sizaTu H iIHIUMMH cniocob6amMu.
HAxiuo Ha Apyromy TOKY € ¥ T 3epHa, To Ha nepuiomy (1000—-y)
(man. 11). Ockinbku Ha Apyromy Toky 3epHa Ha 200 T 6inbiue, To
1000 - y + 200 = y, s3Bigcu y = 600, 1000 — y = 400.

Bianosiap Taka cama.

Mamonok 10, manronok 11, piBuauna 1000 — y + 200 = y —
e TPH pi3Hi MaTeMaTH4YHI MozeNi npukaaaHol 3agavi 1. B ma-
TeMaTHMlUl npukaadnumu HA3UBAKOTE 3a/ladyi, YMOBU AKHX
MICTATHE HeMaTeMAaATHUYHi NOHATTHA.

Mopens 3aBxAHM NoJiibHa a0 opurinany. ¥ Hii BigobGparka-
IOTHCA Ti UM iHLII Ba>KJIMBI BJIACTHBOCTI I0CAiA>KYyBaHOr0 00’ €KTA.
TaxknMH € 3MmeHLUCHI Moneni apromobins, Jgitaka, 6yauHka. ['o-
O0yc — Mozenb 3eMni, NJAnbLKa — MOJEJb NIAMHH. SIKL0 MoO-
JeNbp nobyaoBaHO Ha OCHOBI PiBHAHB, (DOPpMYJ UM IHUIMX MaTe-
MaTHYHHX TIOHATD, 11 HASHBAIOTh MAMEMAMULHOIO MOOEnnIo.

Jdns po3B’A3YBaHHA 33JlaY HA PYX TAKOX EMKOPHCTOBVIOTH
pizHi mozeni. Ba)kano nam’sitaTi, 1o Hpu piBHOMiIpHOMY pycCi
NpoiaeHa TiJIoM BiACTaHB AOPiBHIOE AOOYTKY LLIBHAKOCTI Ha Yyac
(s = vt). IIpy UBbOMY BCi 3HAYEHHSA BENMUMH CJiJ BHUPa’KaTH Y
BiANOBIAHKMX OAMHHUAX BuMiproBaHHsa. Hanpukaaa, AKio yac
JIaHO B roAMHAax, a BiAICTaHb — y KiJIoMeTpaxX, TO IIBHAKICTb Tpe-
0a Bupa>kaTH B KijloMeTpax 3a roauHy. S kuio Tijio pyxaeTbcs
IIPH HASIBHOCTI Teuil, To oro WBHAKICTL pyXy 3a Tedicio (MpoTH
Teudil) gopiBHIOE cyMi (pi3HuLi) Oro BNacHOI IBUJIKOCTI 1 LUBKMA-
KocTi Teuil. 3a gonoMororw cxem GaraTo 3aza' Ha pyX MOXXHa
po3B’a3aT ycHo (N 124). Jleaki ckaamgHi 3asaui BUMaramwThb
ANl pOo3B’sAAI3YBaHHA NMOOYAOBH KiJILKOX MoaesneH.

PoarnaxneMo 3agauy, CKJIACTH PiBHAHHSA A0 AKOI AOMOMArae
TabNMIHUIA — II[e OAUH BUJ MATCMATHYHHX MOJCJCH.




























































































































































































































































































































































































































































































































































































































































































































































































































































